COVER WITH RECLOSEABLE APERTURE 

BACKGROUND ART 

[0001] The present invention relates to a cover for sealing a container. 

[0002] A rigid closure element for a flexible container is described in WO 00/64755 
5 A2, US 2003/0052126 A1 discloses a container lid with selectable opening. Other 
closeable containers are disclosed e.g. in DE 8716420 U1 . US 2003/0168501 A1 . or 
US 6.037.168 A, 

f000g|-r0003] T he volume of liquids used for chemical analysis is often very small 
and can be in the range of a few microliters. To protect such liquid against evaporation, 
10 it is necessary to cover the container in which the liquid is placed with a cap or similar 
means. The cap is preferably airtight. 

ffi003j-[00041 In an known e xample, a well plate having a plurality of containers, each 
container containing a liquid to by analyzed, is covered and made airtight by a cover 
and preferabley a foil. The cover might be glued or welded onto the well plate after the 
1 5 containers are filled with liquid. The cover or foilj, respectively, comprises aluminum for 
example. If the liquid in a container of such a well plate is to be analyzed^, a pipette or a 
glass capillary will hole through the cover and retrieve the liquid. 

fQOQ44"[00051 How e v e r, th e T he holing procedure , however, might damage the glass 
capillary or eve«-contaminate the liquid. Th eFurther, the liquid in the container ttself-will 
20 start to evaporate due to the remaining hole. 

[0006] EP 0836884 A2 discloses a cover for a container for providing a 
contamination free use of thermal reaction processes. The teaching thereof forms the 
preamble to claim 1 . 

DISCLOSURE OF THE INVENTION 

25 [00061 [00071 It is an object of the present invention to provide improved sealing 
means for a container. This object is solved by the independent claim. Other 
embodiments of the invention are subject of further dependent claims. 
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fQ006^-f00081 For chemical analysis^, the substance to be analyzed is often dissolved 
within a solvent and the filled into a container. Sometimes liquid itself is the substance 
to be analyzed. The container^ however, in which the solvent or the liquid is filled 
before further processing, comprises only a small volume in the range of few milliliters 
5 down to sub-microllters. It is therefore n e c e s s ar v desired that-aBy evaporation of the 
liquid is kept as small as possible. Any direct connection with open air should be 
prevented. 

fQ0Q7H00091 A n improved sealing is achieved by a cover for sealing a container or a 
vessel comprising a first layer (also c alled a-bottom layer) and a second layer (also 

1 0 called a-top layer) which is arranged over the first layer. The first and the second layers 
are structured in a way t o lof meach provide a bending axis thus forming a recloseable 
aperture. The recloseable aperture will reduce or p revent-afw evaporation of the liquid 
and further provide an easy access for a pipette or a glass capillar y i f nood ariso . Using 
a recloseable aperture wM- can reduce or p revent damaging a wsuch pipette or 

1 5 contamination of the liquid. As soon as the liquid is retrieved from the container and the 
(glass) capillary or pipette is,removed from the container^^ the aperture w i ll oios e c loses 
again. Using at least two layers arranged over each other allows a better airproof 
performance. Preferabley the cover for sealing a liquid is formed as a foil, while the top 
and bottom layers are two different foil layers. 

20 fQQ08l-f000101 In a first embodiment of the invention at least one of those layers 
comprises a flap. In a second embodimen t of th e invent i on at least one of those two 
layers comprises a butterfly valve. The baffle as well as the butterfly valve is able to 
seal the aperture hermetically, thus preventing any liquid from evaporation. 

f0009l-f0001 n In a further embodiment of th e i nv e ntion at least one of said first layer 
25 and said second layer comprises a shutter, a baffle or a damper. Preferabley the top 
and the bottom layers each comprise a baffle, butterfly valve, damper, shutter or flap or 
any other means and structure^ respectively, that will a ll ow thom to form allows forming 
a recloseable aperture through the cover. In another embodiment the top and bottom 
foil layers comprise a flap, shutter, or butterfly valve. 

30 [000101 [000121 In an embodiment of the i nv e ntion at least one of the top or 
bottom layer is structured with a U-shaped cut through the layer, thus forming the 
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baffle, butterfly valve, clapper, shutter or flap. Forming the flap or the butterfly valve by 
using a U-shaped cut in at least OBone of the first and second teve flavers allows 
reducing production costs ar e r e duc e d^ and the material used for the top or bottom 
layer can be used for the baffle of the butterfly valve as well. 

5 f0001 n f OOP 131 The baffle, butterfly valve, shutter, damper, or flap each 
comprises a bending axis. The shutter, flap, damper, baffle or butterfly valve bends 
along that axis. In one embodimen t of th e i nv e nt i on the bending axis is mainly parallel 
along the connection of the baffle, butterfly valve, shutter or flap with the remaining 
layer material. In such case the bending axis is formed as a bending fold or a snap-off 
10 fold respectively. In case of a U-shaped cut in the respective layer, the bending axis is 
formed between the edges of the parallel sides of the U-shaped cut. 

fOOOl 21 rooOl 41 In a furth e r e mbodim e nt th e T he snap-off fold or bending axis of 
said baffle or butterfly valve, shutter, flap or clapper of the first l ayer is not arrang e d 
ov e r a bending ax i s or snap - off fo l d of th e baff le , butt e rfly valv e , shutter, f l ap or c l apper 
15 of the second l ayer. Such an arrangomont wi ll improvo and second layers are arranged 
not to be over each other. This improves the closing behavior of the recloseable 
aperture. Furthermore the sealing effect by the two layers against air is improved. 

F000131 f 000151 In a further embodiment of th e inv e ntion a t least one of the first 
and second layers comprises a cross-shaped cu t. The cross - shaped out is forming a 

20 recloseable valver having four parts. Each part of the recloseable valve comprises a 
rotat i onal b ending axis. In a further embodiment the first and the second lave f layers 
each comprise a cross-shaped cutj, wherein the cross-shaped cut of the second foil 
layer is arranged with an offset of approximate l y about 45*" to the cross-shaped cut of 
the first layer. In another embodiment of th e i nvention the top layer comprises a 

25 diaphragm -I ike recloseable aperture. 

[0001 d1 [000161 T he different structures of the top and the bottom layers are 
forming the recloseable apertures thems e lv e s . However^ small amounts of air can flow 
through the cut(s) forming the structures. Due to the arrangement of at least the top 
layer on to the second layer, the probability of air flowing through both cuts is 
30 significantly reduced. Such arrangement is considered airtight against evaporation of a 
liquid in a container arranged below the recloseable aperture. The different apertures 
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of the top and the bottom layer can be arranged in any combination. 

[000161 f0001 71 In an embodiment of th e invention t he top and bottom layers are 
glued together by polymerization in the area around the recloseable aperture. In 
another embodiment of th e i nv e nt i on the top layer is laminated at least partly onto the 
5 second layer, thereby forming a strong and airtight connection. Preferabley the top and 
bottom layers are foil layers in this embodimen t of th e invention . 

r00016l f000181 In a further embodiment of th e invent i on the cover comprises a 
moveable third layer arranged between the top and bottom layers. The moveable third 
layer is used for closing an aperture in the first and second layers. In an embodiment-ef 

1 0 tho invention the movable third layer is formed as a movable foil layer between the first 
and second layer. In this embodiment the third layer arranged botwoon the top and 
bottom layer is structured to form a sliding valve. Using a -the t hird layer {or a third foil 
layer) in-between the top and bottom layers structured as a sliding valve allows an 
easy way to open the aperture, for example when inserting a pipette^ and closing the 

1 5 aperture in the cover to prevent-awy liquid from evaporation. Such embodiment allows 
access to the liquid directly without contacting the cover, thereby preventing a«y 
contamination of the liquid through picking of material on the cover's surface. 

r00017U 000191 In an embodimen t of tho invention the cover comprises means for 
moving the third layer for closing the aperture. Such means can be formed as an 

20 anchor, hook or the like. In another embodiment of th e inv e ntion t he cover comprises a 
seal material arranged at least between the third moveable layer and the bottom layer 
in the area of the recloseable aperture. The seal wiWcan prevent an air connection 
between the third moveable layer and the bottom layer. The seal comprises , for 
example comprises^ Teflon, Silicon, PTFE (Polv-Tetra-Fluor-Etylene) or any other 

25 polyimide and is preferably structuresd as a ring around the aperture's area. Other 
materials for the soal c an also be used for the seal . 

fOOOIBI r0OO2O1 In yet another embodimen t of th e invent i on the recloseable 
aperture is ring-shaped, or elliptical. In a further embodiment the recloseable aperture 
is formed as an approximately rectangular recloseable aperture. 

30 f0001 91 [000211 Atln one embodiment at least one layer comprises a polyamide, 
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polyimid, or polyester material. It can also comprise any other polymer compound 
including liquid crystal polymer compounds. In a further embodiment the top layer 
comprises an electrically conductive coating layer. For example-^ the top layer might 
comprise aluminum. The cover itself can have a thickness smaller than 400 pm. 
5 Preferably^, each layer of the cover comprises a thickness of about 40 to 1 00 |jni. In an 
embodimen t of th e i nv e nt i on the recloseable aperture of the cover comprises an area 
smaller than 60 mm^. More specifically a diameter of the cover's aperture can have 
about the same size as a diameterjDf the pipette or glass capillary when inserted into 
the container to take in some liquid. 

1 0 f 000201 f 000221 In a further embodiment of th e invention t he cover comprises a 
plurality of recloseable apertures. Such cover is used for sealing a well plate, a micro 
well plate or a micro plate. The well plate comprises a plurality of liquid containers. The 
arrangement of athe cover according to the invention on top of athe well plate allows 
sealing its containers airtight^, while still having the possibility of easy access to the 

15 liquid within the containers. The cover is ao tprevented from being damaged during 
liquid retrieving. The different forms of recloseable apertures in the first, second and 
third layers can be combined independently from each other. They can be adoapted as 
foil layer arranged on top of and connected to each other. Higher protection against 
evaporation of the liquid in the container can be achieved by arranging additional layers 

20 with a recloseable aperture between or onto the first or second layers. 

BRIEF DESCRIPTION OF DRAWINGS 

[0002 1 1 [000231 Other objects and many of the attendant advantages of 
embodiments of the present invention will be readily appreciated and become better 
understood by reference to the following more detailed description of preferred 
25 embodiments in connection with the accompanied drawings. All figures are simplified 
schematic representations presented for illustrations purposes only and do not limit the 
invention or the scope of protection. Features that are substantially or functionally 
equal or similar will be referred to with the same reference sign(s). 

[000221 [000241 Fig. 1 shows a schematic top view of a first embodiment of the 
30 invention. 
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fOQ0231 f000251 



Fig. 2 shows a schematic view through the l-ll-plane of Figure 1 . 



[0002 4 1 F000261 Fig. 3A to Figure 7B show the top views as well as side views 
through the l-ll-plane of different embodiments of the invention. 

r000261 r000271 Fig. 8 shows different recloseable apertures together with their 
5 bending axes. 

r000261 r 000281 Fig. 9 shows a schematic "explosion" view of a further 
embodiment of the invention. 

f000271 f000291 Fig. 1 0 shows the top view of a sealing cover for a well plate. 

f000281 [ 000301 Fig. 1 1 A shows another top view of a three-layer sealing cover 
10 used to seal a well plate comprising a plurality of containers. 

DETAILED DESCRIPTION OF THE EMBODIMENT EMBODIMENTS OF THE 

INVENTION 

r000291 fOOOSn Referring now to Figures 1 and f i gure 2, which show a top and a 
side view along the Ml plane of a cover 4 according to a first embodiment of the 

15 present invention. The cover is formed as a foil 4. The foil covers a container 1 for a 
liquid and is connected to that container. The container 1 is part of a well plate not 
shown here. The container 1 is formed as a cone with a radius R on its upper side, 
which is indicated in f Figure 1 as a ring. The radius R of the container 1 is biggo r larger 
than any dimension of the recloseable opening of the foil 3. Opening the cover 4 or foil 

20 respectively will allow access to a liquid placed in the container 1 . 

ffiOQ30^r000321 T he foil 4 comprises a top foil layer 2. The top foil layer 2 
comprises a recloseable aperture 24 arranged directly over a second recloseable 
aperture 34 of a bottom foil layer 3. Both recloseable apertures 24 and 34 are 
structures as flaps. 

25 [000311 [000331 The aperture 24 is formed by two parallel cuts 21 in the foil layer 
2 and a slightly U-shaped cut mainly perpendicular to both cuts 21 . Furthermore the 
recloseable aperture 24 of the top foil layer 2 comprises a bending axis 25. The foil 
layer material forming the aperture 24 w i ll bend bends along the line 25 when pushed 



-6- 



down or pulled up. The bending axis 25 as indicated by the dashed line is also slightly 
U-shaped in order to ofqenerate tension when pushed down. The bending fold axis 25 
will boj s formed automatically, if three sides are cut. However^ in this embodiment the 
top foil layer is slightly slit along the line 25 in order to form a preferred bending axis. 
5 The tension witt-automatically recloses the aperture-afte f, when the top foil layer 2 in 
the area 24 is pushed down and released. The cuts in the foil layer are produced by a 
laser induced cutting process, resulting in very small gaps between the foil layer in area 
24 and the surrounding foil layer. How e v e r i nst e ad lnstead of laser induced cutting, 
different method like micro stamping or other alternatives can be used. The cuts 
10 produced by thos e such methods are too small to allow greater amounts of air flowing 
through those gaps. 

r000321 r000341 T he top layer 2 is bonded onto a bottom layer 3. The bottom layer 
3 also comprises a recloseable aperture 34, which comprises a biggor larger area than 
the recloseable aperture 24 of top layer 2. The recloseable aperture 34 is formed by 
15 two parallel cuts 31 a l ong and a further slightly U-shaped cut 33. The cuts 31 are 
approximately parallel to the cuts 21 forming the recloseable aperture 24 or flap 24 of 
top foil layer 2. 

rooossi f 000351 The fourth side 35 of the recloseable aperture 34 is form i ng f orms 
a bending axis or bending fold 35^ as indicated by the dashed line. The cuts 31 and 33 

20 are very small. Furthermore, the top layer 2 with the recloseable aperture 24 is bonded 
directly on the bottom layer 3. The area 24 is connected directly to the area 34 resulting 
in a very small or even no volume 5A between the recloseable apertures of both foil 
layers. The cuts 21 , 22 as well as 31 , 33 of top layer 2 and bottom layer 3 are formed 
on different areas. Any air flowing through one of those cuts has to move along the 

25 very small area 5A in between the two recloseable apertures and then through one of 
the cuts of the other foil layer. The likelihood of such airflow is very small. Therefore, 
the arrangement of top layer 2 onto bottom layer 3 each with a recloseable aperture wW 
significantly reduces or even pr e v e nt an vp revents airflow from outside into container 1 . 
Evaporation of a liquid within container 1 wH toan be prevented. 

30 f000341 r000361 T o gain access to the container 1 ^ the recloseable aperture of the 
foil frws thas to be opened. This can be achieved by pushing onto the areas 24 and 34^ 
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thereby opening each flap in the foil layers 2 and 3. Pushing down movable foil layers 
24 and 34 w il l roduco reduces the pressure exerted by the pipette or a glass capillary. 
Damage to the pipette wiHcan be prevented. Due to the arrangement of the bending 
axes 25 and 35 on opposite sides, the foil layers in the area 24 and 34 open in different 
5 directions. The flap 24 of foil layer 2 opens in a clock-wise direction^ while the 
recloseable aperture 34 of bottom layer 3 opens counter-clockwise. This structure witt 
further improves the sealing effect. 

[000361 f000371 Referring now to Figures 3A and F i gure 3Bt^ Figure 3A shows a 
top view of another embodiment of the invention. The top layer 2 is a foil layer and 

10 comprises two cuts 21 and 22. The cuts 21 and 22 are arranged with an offset of 90*" 
and forming a cross-shaped cut in the top layer 2. Together with their bending folds 25^ 
the cuts 21 and 22 ar e form i nq f orm four virtual triangles structures as flaps or butterfly 
valves for top layer 2. The top layer 2 also comprises a top layer coating 2A. The top 
layer coating 2A is made of a metal, for example aluminum ^, and covers the area of 

15 the butterfly valve. The metal coating 2A allows a better positioning of a pipette or a 
glass capillary in an attempt for withdrawing liquid from a container. The positioning of 
a pipette is described in appl i cation EP 0 4 000 688. 4 , which i s incorporatod horoin by, 
roforoncQ EP 1464965 B1 bv the same applicant . 

[000361 f000381 The top layer 2 is connected by a lamination layer 6 to a bottom 
20 layer 3. The bottom layer 3 tfis also formed as a foil layer as woll and comprises two 
cuts 31 and 33, forming a cross-shaped cut^ and thereby structures as butterfly valves 
as well. The intersection of the cuts 31 and 33 arsis arranged under the intersection of 
the cuts 21 and 22 of top foil layer 2. Furthermore, the cross-shaped cuts of both foil 
layers 2 and 3 are arranged with an offset of approximately 45"". 

25 [000371 [000391 Referring now to Figure 4A and Figure 4B. The top layer 2 and 
the bottom layer 2 are connected together by polymerization to form the cover. During 
the fabrication process^ the top layer 2 as well as the bottom layer 3 are not completelv 
polymerized compl e t el y . After processing of each layer, the recloseable apertures in 
each layer are formed. Then^ the top layer 2 is arranged over the bottom layer 3. After 

30 thesych arrangement^ the process for the remaining polymerization procedure is 
performed. The polymerization process w i l l connect at a connects the t op layer 2 to the 
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bottom layer 3, thereby leaving the area of the recloseable apertures of top and bottom 
layers unconnected. 

r000381 f 000401 The top layer 2 comprises a diaphragm-like cut 41 having^ in this 
example having five cun/ed cuts. Each cut is curved in a spiral like manner with an 
5 increasing radius starting from the center point 42. The resulting structure covers an 
area slightly bigg e r larger than the area of the recloseable aperture of bottom layer 3. 
Bottom layer 3 comprises athe recloseable aperture 34 with a parabolic formed cut. 
The center point 42 is arranged over the focal point of the parabolic recloseable 
aperture 34 of bottom layer 3. Of course^ it can be arranged anywhere over the 
10 aperture 34. 

f000391 f0004n Referring now to Figures 5A and 5B. The cover of f Figure 5A 
comprises three foil layers 2, 3 and 8. The top foil layer 2 is laminated to the middle foil 
layer 8 by a lamination process. The foil layer 8 is laminated to the bottom foil layer 3. 
The lamination layers 6 and 6A are small compared to the foil layers 2, 3 and 8. 

15 [000^01 rOQ0421 Top foil layer 2 of the foil according to the embodiment of f Figure 
5A comprises three cuts^ thereby forming a star. The center point 41 is arranged over a 
recloseable aperture 84 of middle foil layer 8. The aperture 84 of the third foil layer 8 is 
formed as a flap with a bending fold axis 85 arranged directly over a cut 31 forming a 
recloseable aperture 34 of the bottom foil layer 3. The bending axis 85 of the 

20 recloseable aperture 84 and the bending fold axis 35 of the aperture 34 are indicated 
by dashed lines. They are shifted by an offset of QO"", The area of the recloseable 
aperture 34 is slightly biggeflarger than the area of the recloseable aperture 85, which 
is also smaller than the area of the recloseable aperture of top foil layer 2. 

r000 4 1 1 r00043] when retrieving a liquid from a container arranged below the 
25 recloseable aperture of the inventive foil by a pipette or a glass capillary, on e has 
simp l y to push t he pipette has to be pushed t hrough the recloseable apertures of foil 
layers 2, 8 and 3. After removal of the pipette^ the apertures of layers 3, 8, 2 are 
closing again^, thereby preventing-afiy evaporation of the remaining liquid in the 
container. 

30 r000^21 r 000441 Referring now to F i gure 6A and Figure 6B. Figures 6A and Figure 
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showing another preferred embodiment of the present invention. The cover 
comprises a top layer 2 . Tho top lav e r 2 compr i sos having a circular hole 27. A 
diameter of the hole is about the maximum diameter of a pipette or a glass capillary 
used for retrieving the liquid. The cover further comprises a bottom layer 3 also having 
5 a circular hole 37. The hole 37 is arranged directly under the hole 27 of the top layer 2. 
Botwoon A foil laver 9 is arranged between the top layer 2 and the bottom layer 3 a fo il 
l ayer 9 i s arranged.^ This third layer 9 is moveable and can be pulled along the 
direction of the l-ll-plane. The third foil layer 9 comprises a hole 94. By pulling the foil 
layer 9 using an anchor 92^ the hole 94 can be arranged directly over the aperture 37 
1 0 of bottom layer 3. Thereby^, the middle foil layer 9 provides a sliding valve opening any 
container arranged below the aperture 37 of the bottom foil layer 3. 

[000431 r 000451 Since the foil layer 9 is moveable between the top layer 2 and the 
bottom layer 3^ small amounts of air might flow into a small volume between the layer 
9 and the bottom layer 3.4 n Seals 7 are provided in order to prevent evaporation of 

15 liquid out of the containe r s e als 7 ar e prov i d e d.^ The seals 7 ar e pr e f e rable preferablv 
comprise Teflon or Silicon and adopt e d are adapted to form a ring around the aperture 
37. The seals 7 are airtight and connected to the surface of bottom layer 3. They might 
comprise a microstructure onto their surfaces resulting in an even better sealing 
behavior. The seals 7 wi tican prevent-any air in the small area between the foil layer 9 

20 and bottom layer 3 from flowing into the container, while pulling or pushing the foil layer 
9 arranged between top layer 2 and bottom layer 3. 

fOOOI^I f000461 Referring now to Figures 7A and Figure 7B . F i guro 7 shows 
showing another embodiment of the present invention. The cover in this embodiment ef 
tho invent i on comprises a top layer 2, a bottom layer 3^ and a foil layer 9 arranged 

25 between the top and bottom layer. The top layer 2 comprises an ellipsoid aperture 27, 
The foil layer 9 comprises a hook 92 -for connecting the layer 9 to an outside system in 
order to pull or push the foil layer 9. It further comprises a circle aperture 94. By moving 
the foil layer 9^ the aperture 94 is arranged under the aperture 27 of top layer 2. The 
bottom layer 3 comprises a recloseable aperture 34. The recloseable aperture is 

30 formed as a flap or shutter with its bending fold axis 35 arranged under the opening 27 
of top layer 2. Furthermore^ seals 7 between the top layer 2 and the middle layer 9 
an das well as between the middle layer 2 and bottom layer 3 are provided. Evaporation 
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of liquid -within a container into the volumes between the top layer 2 and the middle 
layer 9 or between t he bottom layer 3 and the middle layer 9^ respectivelv-af e. can 
thereby be p revented. Protection against evaporation is improved due to the 
recloseable aperture 34 of bottom layer 3 and the moveable foil layer 9. 

5 [000^61 [000471 A further improvement is to implement a recloseable aperture into 
the movabiOr middle layer 9. In order to get access to a container arranged under the 
recloseable aperture of the inventive cover^, the middle movable layer 9 is moved until 
its recloseable aperture is arranged under the aperture 27 of top layer 2. ThoA pipette 
or similar means to open the recloseable aperture of the inventive cover is used to 
10 push down the apertures of layers 9 and 3. After processing the liquidj. the pipette is 
removed c l osing , and the containe r closes again. 

roOO^SI f000481 Referring now to Figure 8 , Figure 8 shows showing different 
embodiments of recloseable apertures of a foil layer. The dashed lines indicate the 
bending axes of the recloseable apertures. The continuous lines are cuts in the foil 
1 5 layer material. The cuts 35 are forming a butterfly valve, while all other examples am 
forming f orm shutters, baffles or simple flaps. The foil layer materials used to structure 
recloseable apertures is firm or rigid^ respectively^, to assure a^reclosing after the 
aperture I shas been opened by pushing or pulling the foil layer material. 

[000*171 r 000491 Different layers with different recloseable apertures can be 
20 arranged in order to form athe cover with athe recloseable aperture according to the 
scope of the invention. The different layers can be made of the same material, for 
example polyamide or polyester or any other organic materials. Polyimide material can 
also be used. The layers can also comprise a coating layer, for example a metal alloy 
or an additional seal layer. For example^, it might be useful to use Ssilicon as a coating 
25 layer on the top and bottom layer in order to reclose the cuts forming the recloseable 
apertures. The areas of the recloseable apertures for each layer can be of different 
size. For example^ the area of the recloseable aperture of the top layer can be smaller 
than the area of the bottom layer. However^ it must be as feiglarge as the maximum 
diameter of the pipette or a glass capillary means, which is used to retrieve the liquid 
30 from the underlying container. It is also useful tfthat the diameter of the recloseable 
aperture of the cove r accord i ng to tho i nvent i on is smaller than the maximum diameter 
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of the container to be sealed. 



[000481 [000501 Referring now to Figure 9 . F i gur e 9 shows showing a schematic 
explosion view of an inventive cover with different foil layers for a well plate having a 
plurality of containers. The bottom view of such a-cover can be seen in Figure 1 0. The 
5 cove r accord i ng to th e inv e nt i on of Figure 9 comprises a top foil layer 2. The top foil 
layer 2 is arranged over a moveable foil layer 9. The layer 9 comprises an anchor 92 
and holes 95. The anchor is used to pull or push the layer 9 along the z-axis indicated 
in figure 9. Additionally^, layer 2 and movable layer 9 are structured in a way to reduce 
sliding friction between them. The sliding friction is increased^, if areas an area of direct 

1 0 contact between layer 2 and layer 9 aro b i g. is large. The effect is-f urther increaseds^ if 
water molecules ar e s e tt l ed s ettle in the space between movable layer 9 and layer 2. To 
reduce areas of direct contact, both surfaces of layers 9 and 2 are nanostructured. This 
can be achieved by etching both layers. The surface of both layers becomes rough on 
microscopic scale, resulting in smaller areas of direct contact. Additionally^ the surface 

15 of layer 2 is reduced by structuring the layer differently compared to movable layer 9. 
For example^, additional holes afe can be inserted. 

rOGOdQI rooosi 1 Furthermore, a seal 10 is arranged between the moveable foil 
layer 9 and a third foil layer 3A. Finally^ a fourth foil layer 3B with recloseable apertures 
35 is arranged under the apertures of foil layer 3A. The recloseable apertures 35 of foil 
20 layer 3A are structured in a diaphragm like manner as it can also be seen in fFigure 4. 

[000501 r000521 The cover or foil^ respectivel y aooording to this embod i montj . can 
be used to seal a well plate having a plurality of containers for liquids. Before filling the 
containers with liquids^ the cover or foil is glued or welded onto the well plate, thereby 
sealing the containers and preventing the liquids from evaporation. Furthermore the 

25 cover might be welded to the plate between the different containers of the plate, 
thereby preventing liquid exchange between the containers. For filling and retrieving 
any liquids from one of the containers^ the moveable foil 9 is pushed or pulled until its 
apertures 95 are arranged under the apertures 25 of the top layer 2 and above the 
apertures 35A of the layer 3A. However, the recloseable aperture 35 of bottom layer 38 

30 will still prevent any-evaporation of liquids in containers not needed. 

[0006 n f 000531 Referring now to Figure 1 1 . Figure 1 1 shows a top view of a foil 
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according to one embodiment of tho invention used for sealing a well plate W with a 
plurality of containers W1 . 

r000621 f 000541 The foil comprises a foil layer having a plurality of butterfly valves. The 
recloseable apertures of the inv e ntive foil are arranged above the containers W1 of the 
5 well plate W. The foil is thefhconnected to the well plate W. 
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